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(57) Abstract 

A system for use in offshore oil and gas production from pro- 
duction wells on the sea bed, comprising a submerged buoy (1) having 
an outer buoyancy member (13) which is arranged for introduction and 
releasable fastening in a submerged, downwardly open receiving space 
(9) in a vessel (8), and a central member (14) which is rotatably mount- 
ed in the outer member (13) and is anchored to the sea bed and is con- 
nected to at least one transfer line (17) extending from a respective pro- 
duction well up to the buoy, a shaft (10) extending between the receiv- 
ing space (9) and the deck (11) of the vessel (8). A swivel unit (15) 
comprising inner and outer mutually rotatable swivel member (20', 
20") is arranged at deck level, and with the inner swivel member is ri- 
gidly connected to a holding cylinder (30) extending downwards 
through the shaft (10) and with its lower end being non-rotatably con- 
nected to the central member (14) of the buoy (1). The central member 

(14) of the buoy is provided with lead-through passages (16) for the 
topical number of transfer lines (17), so that these can be pulled up 
through the buoy and via the holding cylinder (30) up to the swivel unit 

(15) , these lines (17) at their upper ends being arranged for connection 
with associated conduit connections (22) which are connected via the 
swivel unit (15) to a tube system (24) on the vessel (8). 
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A system for use in offshore petroleum production 
The invention relates to a system for use in offshore 
oil and gas production from production wells on the sea bed, 
5 comprising a submerged buoy having an outer buoyancy member which 
is arranged for introduction and releasable fastening in a 
submerged, downwardly open receiving space in a vessel, and a 
central member which is rotatably mounted in the outer member and 
is anchored to the sea bed and is connected to at least one 

io transfer line extending from a respective production well up to 
the buoy, a shaft extending between the receiving space and the 
deck of the vessel. 

A system of the above-mentioned type, for use in buoy 
loading and unloading, is disclosed in the international patent 

is application No. PCT/NO92/00054. In such systems the submerged 
buoy forms a collecting point for one or more flexible risers and 
umbilical cables from e.g. a production system at the sea bed or 
an oil-delivering conduit from a production unit. The buoy is 
adapted to be raised and fastened in the receiving space in the 

20 vessel in question, to establish a transport system for the 
petroleum products from said system to holds in the vessel. 

When a buoy of the introductorily stated type is 
secured in the receiving space in a vessel, the vessel is rigidly 
fastened to the outer buoyancy member of the buoy and is 

25 rotatable about the central member of the buoy which is anchored 
to the sea bed by means of a suitable mooring system. Thus, the 
buoy itself constitutes a turning body or turret about which the 
vessel is allowed to turn under the influence of wind, waves and 
water currents. 

so This buoy structure involves a number of substantial 

advantages in relation to previously known buoy loading systems. 
The central member of the buoy has a small diameter and a small 
mass, so that there is obtained a correspondingly small diameter 
of the turning body, i.e. the outer buoyancy member of the buoy, 

35 and therewith a small rotary mass and a small rotational 
resistance. Connection and disconnection between vessel and buoy 
can be carried out in a simple and quick manner, even in bad 
weather with relatively high waves. Further, the buoy may remain 
connected to the vessel in all weathers, a quick disconnection 
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being able to be carried out if a weather limitation should be 
exceeded . 

In a vessel which is adapted for use with the buoy 
structure mentioned above, the receiving space and the shaft 
5 arranged thereabove suitably are arranged in the bow portion of 
the vessel , as shown in the above-mentioned international patent 
application. This makes possible a relatively simple and cheap 
rebuilding of existing vessels for adaptation to such a buoy 
loading system, for use as shuttle tankers. The combination of 

io a submerged receiving space and a shaft which extends between the 
receiving space and the deck of the vessel, in addition makes 
possible a system giving a high security in operation and a small 
risk for contaminating spills. 

For a further description of the buoy structure 

is mentioned above and of a vessel of the above-mentioned type, 
reference may also be made to the international patent appli- 
cations Nos. PCT/NO92/00055 and PCT/NO92/00056 . 

As regards offshore oil and gas production by means of 
production vessels, there are known different solutions, i.a. of 

20 the type which is based on a submerged bottom- anchored buoy and 
a receiving space arranged in the ship in the form of a moonpool 
which e.g. contains a turning cylinder or turret for reception 
and mounting of the buoy. It is common to the known systems that 
they are relatively expensive, mainly because of large dimensions 

25 of the turning cylinder and the system as a whole. This results 
in that production vessels according to the prior art are not 
economically and practically usable in connection with minor or 
marginal oil fields. Thus, there is a need for simple mobile 
production solutions making possible an economic exploitation 

30 also of smaller oil fields, especially with little gas, and with 
a production rate of up to 5000 m 3 oil per day. 

Thus, it is a main object of the invention to provide 
a system for use in offshore oil and gas production which makes 
possible an efficient and economic exploitation of e.g. smaller 

35 or marginal oil fields, the inherent advantages of the 
introductorily stated buoy loading system being utilized and 
retained • 

The above-mentioned object is achieved with a system of 
the introductorily stated type which, according to the invention, 
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is characterized in that it comprises a swivel unit which is 
arranged at deck level of the vessel and which comprises inner 
and outer mutually rotatable swivel members and with the inner 
swivel member is rigidly connected to a holding cylinder which 
5 extends downwards through the shaft and with its end is arranged 
for non-rotatable connection with the central member of the buoy, 
and that the central member of the buoy is provided with a lead- 
through means for the topical number of transfer lines, so that 
these can be pulled up through the buoy and inside of the holding 
io cylinder up to the swivel unit, these lines at their upper ends 
being arranged for connection with associated conduit connections 
which are connected through the swivel unit to a tube system on 
the vessel. 

A substantial advantage of the system according to the 

is invention is that it gives reduced system dimensions because of 
the utilization of the special buoy which itself constitutes a 
turning body* This results in weight saving and a reduced 
equipment volume, which gives substantially reduced costs. 

The system according to the invention requires minimum 

20 rebuilding of shuttle tankers for the introductorily stated buoy 
loading system, for transition to production vessels. With such 
a production vessel seasonal operations will be possible, in 
addition to continuous production from marginal fields, and also 
test production. The vessel for example may be used for test 

25 production during the summer half in a period with a possible 
excess of shuttle tankers. 

In connection with, or in addition to the above- 
mentioned fields of use, the system according to the invention 
will be suitable for use in connection with water injection, 

30 water purification plants, well stimulation, pumping of oil from 
ship wrecks located on the sea bed, etc. The system also is 
suitable for use in waters having floating ice and 
icebergs, the system when required making possible a quick 
disconnection, without any risk for damage of the submerged buoy. 

35 The invention will be further described below in 

connection with exemplary embodiments with reference to the 
drawings, wherein 

Fig. 1 shows a view of a vessel and a submerged buoy 
forming part of the system according to the invention; 
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Fig. 2 corresponds to Fig. 1, but shows the buoy raised 
and introduced in the receiving space of the vessel; 

Fig. 3 is a schematic sectional view illustrating an 
embodiment of the total system according to the invention; 
s Figs. 4-6 show different stages during installation of 

the system; 

Fig. 7 is a schematic sectional view illustrating 
release of riser couplings in the system; 

Fig. 8 is a schematic sectional view corresponding to 
io Fig. 3, but showing an advantageous embodiment in connection with 
the buoy's lead-through arrangement for transfer lines; 

Fig. 9 shows a partial section along the line IX-IX in 

Fig. 8; 

Fig. 10 shows an enlarged view of the detail B in Fig. 

is 8; 

Fig. 11 shows the system in Fig. 8 during pulling-up of 
transfer lines; 

Fig. 12 shows a schematic sectional view of the buoy in 
the embodiment according to Fig. 8 in disconnected condition; and 

20 Fig. 13 shows embodiments of locking and sealing means 

in the receiving space of the vessel. 

Corresponding members and elements are designated by 
the same reference numerals in the different drawing Figures. 

In Fig. 1 there is shown a submerged buoy 1 which is 

25 anchored to the sea or ocean bed 2 by means of a suitable mooring 
system consisting of a number of anchor lines 3 and floating 
bodies 4, so that the buoy floats at a predetermined desired 
depth below the water surface 5, the buoyancy of the buoy then 
being in equilibrium with the weight of the mooring system. A 

30 flexible transfer line 6 extends between the buoy 1 and a 
production well 7 at the sea bed. Even if only one line 6 is 
shown , there may in practice be arranged several lines in the 
form of one or more flexible risers (for production, injection, 
etc. ) and an associated umbilical cable. 

35 A vessel 8 in its bow portion is provided with a 

receiving space 9 and is brought into position with the receiving 
space located above the buoy 1. The vessel may be a shuttle 
tanker which is equipped as a production vessel and which for 
this purpose will be provided with a modularized, deck-mounted 
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processing plant and a burner means ("flare"). In preparation for 
production the buoy 1 is hoisted up and fastened in the receiving 
space 9, as shown in Fig. 2. 

A schematic sectional view of an embodiment of the 
5 system according to the invention is shown in Fig. 3 which shows 
the constituent parts quite schematically , and without correct 
relative proportions. The system may be installed in a suitably 
modified shuttle tanker of the implementation shown in the 
aforementioned international patent application No. 

io PCT/N092/00055, and thus be installed in the bow portion of such 
a vessel, as suggested in the Figure. 

The vessel 8 includes a submerged receiving space 9 and 
a shaft 10 extending between the receiving space and the deck 11 
of the vessel. A buoy 1 is introduced in the receiving space 9 

15 and mechanically locked by locking means 12. The buoy comprises 
an outer buoyancy member 13 which is arranged for releasable 
locking in the receiving space by means of the locking means 12, 
and a central member 14 which is rotatably mounted in the outer 
member 13 and is anchored to the sea bed by means of the anchor 

20 lines 3. The fundamental construction and manner of operation of 
the buoy in essential features corresponds to what is disclosed 
in the aforementioned international patent application No. 
PCT/NO92/0O056, and reference is made to this application for a 
further description of the general buoy structure. 

25 In the present system the buoy is, however, modified in 

relation to the buoy according to the prior application, the 
flexible transfer lines extending between the buoy and the pro- 
duction well at the sea bed in the present case being brought 
directly through the central member of the buoy, in order to be 

30 pulled up to the region of a swivel unit 15 arranged at the deck 
of the vessel. In the embodiment shown in Fig. 3 the central 
member 14 of the buoy is provided with a pair of lead-through 
passages 16 for penetration of a pair of flexible risers 17, the 
buoy at the underside being provided with buoy stif feners 18 at 

35 the outlet of the lead-through passages. In practice the buoy may 
be provided with a number of lead-through passages corresponding 
to the topical number of transfer lines, e.g. one riser for pro- 
duction, one riser for injection, an umbilical cable for 
hydraulic and signal lines, etc. 
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The swivel unit 15 arranged at deck level, and more 
specifically on a superstructure 19, consists of a stack of 
swivels of a suitable type for the topical production case. In 
the Figure there is shown a pair of high pressure production 

5 swivels 20 and 21, whereas in practice there will normally also 
be provided a hydraulic swivel and a service line swivel. The 
shown swivels are of conventional construction, and each consists 
of inner and outer mutually rotatable swivel members defining an 
annulus therebetween, the inner swivel member having a tube 

io connection communicating with the annulus and with a coupling 
unit for connection to an associated transfer line from the buoy, 
and the outer swivel member having a tube connection com- 
municating with the annulus and with a tube system leading to the 
process plant of the vessel. In Fig. 3, the swivel members of the 

15 swivel 20 are designated 20' and 20", both tube connections of 
the inner swivel members are designated 22, the tube connections 
of the outer swivel members are designated 23, and the tubes 
leading to the processing plant (not shown) of the vessel are 
designated 24. 

2 o An essential part of the system according to the in- 

vention is a holding cylinder 30 extending through the shaft 10 
and being non-rotatably connected between the inner member of the 
swivel unit 15 and the inner or central member 14 of the buoy. 
This cylinder has as its main task to keep the inner member of 

25 the swivel unit 15 stationary relative to the central member 14 
of the submerged buoy. The cylinder is supported radially by 
means of a radial bearing 31, and axially by means of an axial 
bearing 32 placed under the swivel unit 15. The upper end of the 
cylinder is fastened, e.g. bolted, to the inner swivel member 

so 20 ' , and its lower end is non-rotatably connected to the central 
buoy member 14 through a cogging 33 shown in connection with the 
detail A in Fig. 3. In operation the central buoy member 14 is 
kept in position by the anchor lines 3, and the holding cylinder 
30 keeps the inner swivel member stationary relative to the 

35 central buoy member, said cogging absorbing the torque transfer- 
red to the holding cylinder - because of friction in the swivel 
unit - when the outer swivel member is turned with turning of the 
vessel . 

A drive mechanism 34 to cause the outer member of the 



WO 93/24733 



7 



PCT/NO93/00082 



swivel unit to turn with the vessel is shown to be arranged next 
to the swivel unit 15. 

The flexible risers which are carried through the buoy 
1, is carried internally of the holding cylinder 30, the risers 
5 with their upper end portions being carried through and fastened 
to a collar 35 which is slidable along the inner wall of the 
cylinder 30. In Fig. 3 the collar is shown in its operating 
position wherein the risers are connected to the tube connections 
22 of the swivel unit 15 through a coupling unit which on the 

io whole is designated by the reference numeral 36. The collar 35 
is in the form of a plate which is suitably perforated (in a 
manner not further shown), to obtain an optimal braking of the 
downward movement of the collar in sea water in the lower part 
of the holding cylinder 30 when disconnecting the buoy 1 from the 

is vessel, as described later, in order to get a minimized shock 
load from the collar against the buoy. The collar is also shown 
to be provided with damping springs 37 at the .underside, to 
minimize the shock load. 

The coupling unit 36 i.a. is shown to comprise a quick 

20 release coupling 38 for each line connection, and in addition 
valves 39, 40, which possibly may be automatic shut off valves, 
are provided above as well as under the quick release coupling, 
in order to limit spill of hydrocarbons and make possible a 
disconnection when the tubes are under pressure. Further, in 

25 connection with the coupling unit 36, there is provided a hang- 
off collar 41 by means of which the coupling unit may be 
suspended in the holding cylinder by means of a projection means 
42 on the inner wall of the cylinder 30. 

When installing the system, it will be necessary to 

30 turn the holding cylinder 30 so that its lower cogging 33 matches 
into the cogging of the central member 14 of the buoy, when the 
buoy is locked in the receiving space 9. For this purpose there 
is provided an electric motor 41 in combination with a gear rim 
44 r.n the cylinder. 

35 In order to damp pressure shocks in the cylinder 30 

when disconnecting the buoy and the flexible risers, the lower 
part of the cylinder is provided with suitable perforations 45. 
At the level of the quick release couplings 38 the cylinder 
advantageously is provided with openings (not shown) for access 
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and natural ventilation. 

Different stages in installation of the system 
according to the invention will be described below with reference 
to Figs. 4-6. 

s As an introductory operation, the buoy 1 is pulled into 

the receiving space 9 of the vessel, a pull-in line 46 attached 
to the buoy (see Fig. 4) being pulled in by means of a winch 
device (not shown) on the vessel 8. The pull-in procedure may be 
carried out as described in the international patent application 

io No. PCT/NO92/O0053. When the buoy has been pulled in, the holding 
cylinder 30 is turned by means of the motor 43 until the lower 
cogging 33 of the cylinder matches with the corresponding cogging 
on the buoy (see Fig. 3). A video camera (not shown) which is 
used for the pull-in and locking operation, will give information 

is as to how the holding cylinder 30 has to be turned in order for 
the cogging 33 to be thrown into mesh. Thereafter the buoy is 
locked in place by the locking means 12, and the non-rotatable 
connection between the buoy and the holding cylinder is es- 
tablished. The lower part of the shaft 10 and the cylinder 30 now 

20 will be filled with water, up to a level corresponding to the 
draught of the vessel. This water quantity may remain in the 
shaft, or it can - if desired - be removed by means of suitable 
pumping equipment, provided that the buoy forms a sealing 
connection with the receiving space. 

25 when the buoy is locked in the receiving space, the 

pull-in line 46 is disengaged from the central member 14 of the 
buoy by means of a drop weight, so that the fastening for this 
line is transferred to the collar 35. Thereafter the collar 35 
with the risers 17 are pulled up through the holding cylinder 30 

30 by means of the pull-in line 46, up to the upper end of the 
cylinder on a level with the axial bearing 32 of the cylinder, 
where the collar is locked axially by a suitable means, in the 
position shown in Fig. 5. The pull-in line 46 thereafter is 
loosened from the collar 35 and instead affixed to the hang-off 

35 collar 41 of the coupling unit 36, and the coupling unit 
thereafter is hoisted in place and lowered above the collar 35, 
whereafter it is mounted to the end terminations of the risers 
17. Thereafter the axial locking of the collar 35 is released, 
and the risers 17 and the coupling unit 36 are lowered so much 
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that the hang-off collar 41 comes to rest against the projection 
means 42 on the inner wall of the holding cylinder . The situation 
then is as shown in Fig. 6. 

The next operation is to assemble the swivel unit 15 
5 with associated tube connections and the drive mechanism 34 at 
the top of the axial bearing for the holding cylinder. When the 
swivel unit is lowered in place, the tube connections 22 are 
flanged to the top of the tubes from the quick release couplings 
38 , and the tube connections 23 are connected to the tubes 24. 

io When the buoy and the associated risers are to be 

disconnected from the vessel, this takes place sequentially, as 
illustrated in Fig. 7. Firstly, the quick release couplings 38 
are released, possibly after the valves 39 and 40 firstly having 
been shut off, if these are not automatic shut off valves. As 

15 shown in Fig. 7, a holding line 47 is fixed to the collar 35, 
which line goes via a pulley 48 to a winch (not shown) having a 
constant braking moment. This is done in order to avoid compres- 
sion and deflection of the flexible risers 17 under the weight 
of the collar and the disengaged elements resting thereon after 

20 release of the quick release couplings. The perforated collar 35 
with the risers then is lowered in a controlled manner to the 
water surface, whereafter it is braked by the water in the 
holding cylinder 30, so that it becomes lying at the top of the 
buoy, without any shock loading of importance. The locking means 

25 12 for locking of the buoy are released with a time delay which 
is sufficient for the collar 35 to rest on the buoy when release 
takes place. When the buoy is disengaged, it sinks down clear of 
the vessel, because of its weight and the pulling forces from the 
mooring and riser systems. 

30 Figs. 8-12 show another embodiment of the system 

according to the invention, and especially an advantageous 
embodiment with respect to the buoy's lead-through means for 
transfer lines which also here are in the form of flexible 
risers. 

as As appears from Fig. 8, the schematically shown buoy 50 

here comprises an inner cylinder 51 which by means of an 
outwardly projecting collar 52 is suspended in a central passage 
49 in the central member 53 of the buoy. The cylinder 51 has a 
bottom 54 which is provided with a central opening 55 and with 
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a number of recesses 56 extending radially outwardly from the 
opening 55 and being intended for reception of respective risers 
17 (see Fig, 9). The central opening 55 is covered by a lid 57 
which is fixed to the bottom of the cylinder 51 by means of a 

s suitable bolting arrangement. 

The risers 17 at the bottom of the buoy are surrounded 
by buoy stif feners 58 which are fastened to the bottom 54 of the 
cylinder 51 and the lid 57 by means of suitable bolts 59, as 
shown in the enlarged segment in Fig. 10 (the detail B in Fig. 

io 8 ) . The risers 17 are surrounded by gaskets 60 to prevent ingress 
of sea water around the risers and the buoy stif feners. 

As will be seen, the inner cylinder 51 may be lifted up 
from or lowered into the central member 53 of the buoy 50. Thus, 
the inner cylinder may be pulled up from the buoy when this is 

is introduced into and secured in the receiving space 9 of the 
topical vessel, so that one may carry out dry bolting of the buoy 
stiffeners 58 to the bottom of the inner cylinder and assembly 
of the gasket means around the risers. The central opening 55 in 
the bottom of the cylinder makes possible a pulling-up of riser 

20 end terminations with a larger transverse dimension than the 
recesses 56. 

In order to provide space for pulling-up of the inner 
cylinder 51, the lower end of the holding cylinder 30 is provided 
with a telescopically displaceable cylinder part 61 which, in the 

25 illustrated embodiment, can be raised and lowered by means of 
hydraulic cylinders 62. The cylinder part 61 possibly may be 
connected to the inner cylinder 51 for lifting and lowering 
thereof. Further, between the telescopically displaceable 
cylinder part 61 and the fixed part 63 of the holding cylinder 

30 30, there are provided axial guides 64 for the transfer of torque 
from the swivel unit 15 to the buoy 50 (introduced by the radial 
bearing of the holding cylinder 30 and the swivel). 

Pulling-up and installation of flexible risers will be 
described with reference to Fig. 11. 

35 During this operation the vessel in question is 

ballasted so much that the water line level is located somewhat 
below the top of the conical receiving space 9. The inner 
cylinder 51 and the telescopic part 61 of the holding cylinder 
are pulled up so much that the bottom of the inner cylinder is 
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located on a level with the upper edge of the central member 53 
of the buoy. A riser 17 with an associated buoy stiff ener 58, 
which by means of steel ropes 65 is fastened to an end ter- 
mination 66 , is pulled into the holding cylinder 30 by means of 

5 a pull-in line 67 and a winch (not shown) at deck level. When the 
buoy stiff ener flange is on a level with the lower edge of the 
bottom 54 of the inner cylinder 51, the riser 17 is pulled out 
into one of the recesses 56 in the bottom and locked in this 
position. The flexible risers are pulled in by turns. The lid 57 

io thereafter is bolted over the central opening of the bottom, and 
the buoy stiff eners 58 are bolted to the lid and the bottom of 
the inner cylinder. The inner cylinder 51 and the telescopic part 
61 are lowered down, and the inner cylinder is hung off on the 
central member 53 of the buoy. A cogging 68 at the lower end of 

is the telescopic part 61 is meshed with the corresponding cogging 
69 on the central member 53 of the buoy. 

Disconnection of the buoy 50 with associated risers 17 
and anchor lines 3 will be described with reference to Fig. 12. 

When disconnecting the buoy, the riser couplings 36 

20 (see Fig. 3) are released, and the risers 17 together with the 
riser-enclosing collar 35 and the associated part of the riser 
couplings are lowered down until the collar 35 is hung off on the 
inner collar 70 arranged on the inner wall of the inner cylinder 
51. For the lowering there is used a winch (not shown) which is 

25 placed at the deck of the vessel, the holding line (not shown) 
of the vessel being fastened to the collar 35. The winch is 
controlled by a PLS control unit providing for a controlled 
lowering. A shutter 71 is bolted to the top of the inner cylinder 
51 for i.a. protecting the gasket surfaces and valves of the 

30 riser couplings. 

As shown in Fig. 12, the submerged buoy 50 with risers 
and anchor system may be located by means of a floating buoy 72 
which is connected to the buoy 50 via a line 73, for coupling to 
the vessel of interest. Disconnection of the buoy 50 may e.g. 

35 take place in connection with classification of the vessel. 

An embodiment of the device for releasable fastening of 
the buoy in the receiving space of the vessel is shown in Fig. 
13. The illustrated device comprises a number of locking segments 
81 for connecting an upper collar member 82 of the buoy to a 
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downwards projecting, mating collar member 83 arranged around the 
upper opening of the receiving space of the vessel, and a locking 
ring 84 surrounding the segments 81 and being raisable and 
lowerable by means of hydraulic jacks or cylinders 85. As shown, 
5 the segments 81 are supported by the collar member 83 of the 
receiving space and are designed for cooperation with the locking 
ring 84, so as to be brought to their locking position with 
lowering of the locking ring 84, and to a release position with 
raising of the locking ring. As appears from the Figure, said 

io collar members 82, 83 are shaped with conical surfaces to which 
the locking segments 81 are adapted, and the segments and the 
locking ring further are shaped with surfaces which are self- 
locking. In addition, the hydraulic cylinders 85 have locking of 
their piston rods, so that a double locking is obtained. 

is The receiving space in Fig. 13 is shown to include a 

lower conical part 86 and an upper cylindrical part 87 having a 
cylindrical inner wall 88. In the lower portion. of the cylin- 
drical inner wall 88 there is arranged an axially displaceable 
ring 89 which is in sealing abutment against the inner wall of 

20 the receiving space by means of a sealing ring 90, and which may 
be displaced along the inner wall by means of suitable actuators 
91, e.g. hydraulic cylinders. At its underside the ring 89 is 
provided with an additional sealing ring or gasket 92 which, with 
displacement of the ring 89, can be brought into sealing 

25 engagement with a corresponding sealing surface 93 on the outer 
member of the buoy. In this manner one obtains a safe sealing 
against leakage of sea water between the buoy and the inner wall 
of the receiving space. 
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Patent claims 

1. A system for use in offshore oil and gas production 
5 from production wells on the sea bed, comprising a submerged buoy 

(1) having an outer buoyancy member (13) which is arranged for 
introduction and releasable fastening in a submerged , downwardly 
open receiving space (9) in a vessel (8), and a central member 
(14) which is rotatably mounted in the outer member (13) and is 

io anchored to the sea bed (2) and is connected to at least one 
transfer line ( 6 ) extending from a respective production well ( 7 ) 
up to the buoy (1), a shaft (10) extending between the receiving 
space (9) and the deck (11) of the vessel (8), CHARACTERIZED IN 
that it comprises a swivel unit (15) which is arranged at deck 

15 level of the vessel (8) and which comprises inner and outer 
mutually rotatable swivel members (20', 20") and with the inner 
swivel member is rigidly connected to a holding cylinder (30) 
which extends downwards through the shaft ( 10 ) and with its lower 
end is arranged for non-rotatable connection with the central 

20 member (14) of the buoy (1), and that the central member (14) of 
the buoy is provided with a lead- through means (16) for the 
topical number of transfer lines (17), so that these can be 
pulled up through the buoy and inside of the holding cylinder 
(30) up to the swivel unit (15), these lines (17) at their upper 

25 ends being arranged for connection with associated conduit 
connections (22) which are connected through the swivel unit (15) 
to a tube system (24) on the vessel (8). 

2. A system according to claim 1, CHARACTERIZED IN that 
the upper end portions of the transfer lines (17) are carried 

30 through and fastened to a collar (35) which is slidable along the 
inner wall of the holding cylinder (30). 

3. A system according to claim 2, CHARACTERIZED IN that 
the collar (35) consists of a plate which is perforated for 
suitable braking of the downward movement of the collar in sea 

35 water in the holding cylinder (30) in case of disconnection of 
the buoy ( 1 ) from the vessel ( 8 ) . 

4. A system according to claim 2 or 3, CHARACTERIZED IN 
that damping springs (37) are arranged at the underside of the 
collar (35). 
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5. A system according to any of the claims 2-4, 
CHARACTERIZED IN that the central member (14) of the buoy is 
provided with a means allowing automatic release of a pull-in 
line (46) for the buoy (1) by means of a drop weight/ so that the 

5 fastening for the line (46) is transferred to the collar (35). 

6. A system according to any of the claims 2-5, 
CHARACTERIZED IN that the transfer lines (17) and the associated 
line connections (22) of the swivel unit (15) are interconnected 
by means of quick release couplings (38). 

io 7. A system according to claim 6, CHARACTERIZED IN that 

automatic shut off valves (39, 40) are arranged on the transfer 
lines (17) above and below the quick release couplings (38). 

8. A system according to any of the preceding claims, 
CHARACTERIZED IN that the holding cylinder (30) is supported by 

i5 means of a lower radial bearing (31) and an upper axial bearing 
(32). 

9. A system according to any of the preceding claims, 
CHARACTERIZED IN that the wall of the holding cylinder (30) is 
perforated (45) at the lower end of the cylinder. 

20 10. A system according to any of the preceding claims, 

CHARACTERIZED IN that the lower end of the holding cylinder (30) 
is rigidly connected to the central member (14) of the buoy (1) 
through a cogging (33). 

11. A system according to any of the preceding claims, 
25 CHARACTERIZED IN that the lead-through means of the buoy 

comprises an inner cylinder which is arranged to be suspended in 
a central passage in the central member of the buoy, and to be 
lifted from or lowered into the central member, the cylinder 
having a bottom which is provided with a central opening and with 
so radial recesses from the opening, for reception of respective 
transfer lines. 

12. A system according to claim 11, CHARACTERIZED IN 
that the top of the receiving space (9) of the vessel is arranged 
with such a height that, with suitable ballasting of the vessel 

35 (8), it will be located above the still water level, to enable 
dry installation of transfer lines (17) with lifted inner 
cylinder (51), 

13. A system according to claim 11 or 12, CHARACTERIZED 
IN that the transfer lines are carried in a sealing manner 
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through respective buoy stiffeners which are adapted to be 
fastened to the bottom of the inner cylinder in the associated 
recesses, and to a lid covering the central opening of the 
bottom. 

5 14. A system according to claim 11, 12 or 13, CHARAC- 

TERIZED IN that the lower end of the holding cylinder comprises 
a telescopically displaceable cylinder part which may be raised 
and lowered by means of hydraulic cylinders, and which can be 
connected to the inner cylinder of the buoy for raising and 

io lowering thereof. 

15. A system according to claim 14, CHARACTERIZED IN 
that axial guides for transfer of torque from the swivel unit to 
the buoy are arranged between the telescopically displaceable 
part and the fixed part of the holding cylinder. 

is 16. A system according to claim 2 and one of the claims 

11-15, CHARACTERIZED IN that the inner cylinder is provided with 
an inner collar for support of the transfer-line enclosing collar 
in case of disconnection of the transfer lines from the swivel 
unit. 

20 17. A system according to any of the preceding claims, 

CHARACTERIZED IN that a device for the releasable fastening of 
the buoy in the receiving space of the vessel comprises a number 
of locking segments for connection of an upper collar member of 
the buoy to a downwards projecting, mating collar member arranged 

25 at the upper opening of the receiving space, and a locking ring 
enclosing the segments and being raisable and lowerable by means 
of hydraulic cylinders, the segments being supported by the 
downwards projecting collar member and being shaped for coopera- 
tion with the locking ring, so as to be brought to their locking 

30 position with lowering of the locking ring, and to a release 
position with raising of the locking ring. 

18. A system according to any of the preceding claims, 
wherein an upper part of the receiving space has a cylindrical 
inner wall, CHARACTERIZED IN that, in the lower portion of the 

35 cylindrical inner wall, there is arranged an axially displaceable 
ring which is in sealing abutment against the inner wall and at 
its underside is provided with a sealing ring for sealing 
engagement with a corresponding sealing surface on the outer 
member of the buoy. 
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